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COopka npoekTa

NCXoaHble KOMNMANLINN obbeKkTHbIe c69pKa
Mopaynu MOy (link)

*. 0, *.0bj, *.1ib,

*.CpPp, #.0, *.d,

* . pas *.tpu %, tpl

UCNONHAEMBIA
MoAaynb

* .exe,

*.app,
*.dll




NMpuMmep MOAYJILHOM
CTPYKTYPbI




CbOopka

CambIit NPOCTON NMYTb: NEPEYUCANTb KOMMUIATOPY
BCE UCXOAHble pannbl:

gcec ./calc.c ./hello.c ./main.c -0 main.exe

L Paboraert, HO He camoe ny4lee peweHue. MNoyemy?

Ecnu B npoeKTe TbICAYM CTPOK KOAA U MHOTO
UCXOAHBbIX GaiNoB, TO KaXKAan NepekoMNUNALUA
6yaet ANUTbCA OYEeHb JONTO.



COopka npoekKTa

gcc -c ./calc.c ./calc.o
gcc -c ./hello.c ./hello.o
gcc -c ./main.c ./main.o
gcc ./calc.o ./hello.o ./main.o -0 main.exe

Ecnu Tenepb Mbl U3MEHMM, Hanpumep, \\

LB TOYH T
calc.c, 7o pocrarouHo byae . Bcero gBa 3anycka KomnuaaTopa
nepecobpaTb COOTBETCTBYIOLUNA PR
06beKTHbIN daiin n 06beaUHUTb BCe g d
obbeKTHble Gannbl B UCNONHAEMbINA. Bbino 6bi xopouwo, ecau 6bi 310

AeNnanocCb aBTOMaTUHECKMU...



Make

GNU make — YTUINTA, aBTOMATU3MPYIOLLLAS npouecc

npeobpasoBaHna ¢annoB n3 oaHON GopMbI B ApPYryto.

e B HaweMm cayyae 310 KOMNUAALMS UCXOAHOIO KOJa B OOBbEKTHbIE

danabl U NocneayoLas KOMMNOHOBKA B UCMOJIHSAEMbIe dalnbl.

o Npounssoaut 3dPeKTUBHLIN 00X0a AepeBa COOPKM, OOHOBASAS

TOJIbKO TY 4aCTb, KOTOpPaA 3aBUCUT OT USMEHEHHbIX (I)&lﬁflOB



NMpumep Makefile

main.exe: main.o calc.o hello.o

gcc ./main.o ./calc.o ./hello.o -0 ./main.exe
calc.o: calc.c calc.h

gcc -Wall -c ./calc.c -0 ./calc.o

hello.o: hello.c hello.h

gcc -Wall -c ./hello.c -o ./hello.o

main.o: main.c calc.h hello.h

gcc -Wall -c ./main.c -o ./main.o
Mpwn 3anycke make 6e3 napamMeTpoB HaYyHeTCA cbopKa nepeom Ueam B dpaine, T.e. main.exe

Mo ymMmonyaHuto ncnosb3yetca nums pamna Makefile. C nomouwbto onuum -f MoXxxHo
aBHo YKa3aTb apyron ¢pann: make -f Makefile_simple



Run make and
Naming conventions

GNUMakefile
makefile
Makefile

make -f anyname




Make rules

Makefile example:

prog : modulel.o main.o

target : dependencies

commands

gcc -0 prog modulel.o main.o
modulel.o : modulel.c modulel.h
gcc -c modulel.c
main.o : main.c modulel.h

gcc -c main.c

A

target r\ dep 1
dep 2

v\ dep 1.1
dep 1.2




prog : modulel.o main.o
gcc -0 prog modulel.o main.o
modulel.o : modulel.c modulel.h
gcc -¢c modulel.c
main.o : main.c modulel.h

gcc -c main.c

Using variables

C=gcc
OBJS = modulel.o main.o
prog : ${OBJS}
${C} -0 prog ${OBJS}
modulel.o : modulel.c modulel.h
${C} -c modulel.c
main.o : main.c modulel.h

${C} -c main.c




Running with variables

make C=gcc
C=gcc make

export C=gcc

make




Implicit rules

%.0 : %.c

$(CC) -c -g $<

Empty rule can protect your target file:

target: ;




Automatic variables
hello.o: hello.c hello.h hello.o: hello.c hello.h

gcc -c hello.c gcc -c $<

$@ - The name of the target of the rule (hello.o).
$< - The name of the first dependency (hello.c).
$" - The names of all the dependencies (hello.c hello.h).

$? - The names of all dependencies that are newer than the target




Make options

-f filename - when the makefile name is not standard

-t - (fouch) mark the targets as up to date

-q - (question) are the targets up to date, exits with O if true

-n - print the commands to execute but do not execute them
/ -t, -q, and -n, cannot be used together /

-S - Silent mode

-k - keep going — compile all the prerequisites even if not able to link them




Phony targets

Target without dependencies

.PHONY : clean
clean:

rm $(OBJS)




Standard targets

all - Compile the entire program. Can be default target

install - Compile the program and copy the executables, libraries, and so on
uninstall - Delete all the installed files

info - Generate any Info files needed.

check - Perform self-tests (if any)

clean - Delete all files from the current directory

dist - Create a distribution tar file for this program

distclean - Delete all files from the current directory except distribution




Contitionals

Example:

flags_for_gcc = -Ignu

if ifeq ifneq ifdef ifndef

flags_for_other =

elif
else ifeq ($(CC),gcc)
endif flags=$(flags_for_gcc)

else
flags=$(flags_for_other)

endif




Multithreading

make -jN

N - number of threads

make -j4

less time for compile, more time for finding the problem




Control make

$(error text...)
Generates a fatal error where the message is text.
$(warning text...)

This function works similarly to the error function,
above, but program continue to work

Shell invoke
files = $(shell echo *.c)




NAME = mr. Boss

SIGNER = mr. Signer

$(eval export DATE=$$(sh -c "LC_ALL=en_EN.utf8
date"))

# 1st rule is executed by default

letter_signed.txt: letter.txt

cp $< $@

echo "Signed by ${SIGNER} ${DATE}" >> $@

header_template.txt:

echo "Dear %W%NAME%%," >> $@

header.txt: header_template.txt

sed "-es/%%NAME%%/$S{INAME}Y/" <$< >$@

Example

body.txt:
echo "Here is the letter provided for the testing purposes” > $@
footer.txt:
echo " best regards," > $@
echo " mr. Sender" >> $@
letter.txt: header.txt body.txt footer.txt
cat $" >$@
clean:

rm *.txt
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